The influence of liposomal formulation factors on the interactions between liposomes and hydroxyapatite.
Liposomes may have potentials as a drug delivery system in the oral cavity; hence, the adsorption to, oral tissues may be of importance. The aim of this study was to find an optimal liposomal formulation with appropriate in vitro stability and which liposomal formulation parameters may be of importance for the interaction to tooth enamel surfaces. Charged liposomes were adsorbed in vitro onto hydroxyapatite (HA), used as a model substance for human dental enamel. For a systematic approach of lipid selection, statistical experimental design and multivariate analysis were conducted to interpret the data. The factors investigated were the type of charge (positive, negative), type of main phospholipid (egg-PC, DPPC, DMPC), type of charged lipid (diacyl-TAP, -ethylPC, -PA, -PG, -PS), the amount of charged component (2.5, 10mol%) and the inclusion of cholesterol in the lipid bilayer. The results indicated that positively charged liposomes expressed significantly higher adsorption levels than the negatively charged ones. The effect of incorporating cholesterol did not turn out to be significant. Both positive egg-PC and DPPC liposomes exhibited high adsorption levels; however egg-PC liposomes were unstable during storage. For positively charged liposomes, the factor "type of main lipid" was found to be of significance for the adsorption, whereas, for negatively charged liposomes, no such important factors were found. Based on the adsorption profile to HA and the in vitro stability in phosphate buffer, the most promising liposomal formulation to target for human enamel in this study was the positively charged DPPC liposomes with 10mol% charged lipid included. However, more experiments are needed to determine the optimum mol% of positively charged lipid for the adsorption onto HA.